Purpose: To assess changes in lower urinary tract symptoms (LUTS), prostate volume, and serum prostate-specific antigen (PSA) after discontinuation of 5-alpha reductase inhibitor (5ARI) combination therapy in patients with benign prostatic hyperplasia (BPH). Materials and Methods: From December 2003 to December 2012, data were collected retrospectively from 81 men more than 40 years of age with moderate to severe BPH symptoms (International Prostate Symptom Score [IPSS]≥8). The men were classified into group 1 (n=42) and group 2 (n=39) according to the use of 5ARI therapy. A combination of dutasteride 0.5 mg with tamsulosin 0.2 mg was given daily to all patients for 1 year. For the next 1 year, group 1 (n=42) received the combination therapy and group 2 (n=39) received tamsulosin 0.2 mg monotherapy only. The IPSS, prostate volume, and PSA level were measured at baseline and at 12 and 24 months according to the use of dutasteride. Results: Discontinuation of dutasteride led to significant deterioration of LUTS, increased prostate volume, and increased PSA level. The repeated-measures analysis of variance showed that the changes in IPSS, prostate volume, and PSA level over time also differed significantly between groups 1 and 2 (p＜0.001). Conclusions: Withdrawal of 5ARI during combination therapy resulted in prostate regrowth and deterioration of LUTS. The PSA level is also affected by the use of 5ARI. Therefore, regular check-up of the IPSS and PSA level may be helpful for all patients who either continue or discontinue the use of 5ARI.
INTRODUCTION
Benign prostatic hyperplasia (BPH) is a progressive and androgen-dependent disease that causes lower urinary tract symptoms (LUTS) [1] . Although BPH is not a life-threatening disease, it can have a negative effect on the quality of life [2] .
Alpha-adrenergic receptor antagonists (α-blockers) and 5-alpha reductase inhibitor (5ARI) are the first-line treatment option in patients with BPH [3] . 5ARI reduces prostate volume and is approved for the treatment of clinical BPH [4] . 5ARI blocks the conversion of the sex steroid hormone testosterone to dihydrotestosterone (DHT), which is an essential component of BPH pathogenesis [5] . Previous studies reported that the serum prostate-specific antigen (PSA) level and prostate volume were decreased by approximately 50% and 20%, respectively, after treatment with 5ARI [6] . However, some clinical questions remain as to how to interpret the PSA level in men treated with 5ARI [5] . Furthermore, the effects on LUTS and prostate volume after discontinuation of 5ARI are not well understood. Therefore, in the present study, we analyzed the changes in LUTS, prostate volume, and PSA level after discontinuation of 5ARI. The patients were classified into group 1 (n=42) and group 2 (n=39) according to 5ARI use. A combination of dutasteride 0.5 mg with tamsulosin 0.2 mg was given daily to all patients for 1 year. Then, these patients were divided into 2 groups. For the next 1 year, group 1 (n=42) received a combination of dutasteride 0.5 mg with tamsulosin 0.2 mg daily, and group 2 (n=39) received α-blocker monotherapy only. The IPSS, prostate volume, and PSA level were measured at baseline and at 12 and 24 months. With TRUS (Aloka, Tokyo, Japan), prostate volume was measured by use of the prostate ellipsoid formula and was calculated by multiplying the longest anteroposterior (height, H), transverse (width, W), and cephalocaudal (length, L) diameters and 0.524 (H×W×L×π/6).
MATERIALS AND METHODS
PASW ver. 18.0 (IBM Co., Armonk, NY, USA) was used for all statistical analyses. Student t-test was used to compare the baseline values of IPSS, prostate volume, and serum PSA level in each group. The repeated-measures analysis of variance was performed to compare the change in IPSS, prostate volume, and PSA level from 0 to 12 months and also from 12 months to 24 months. A p-value of less than 0.05 was considered statistically significant.
RESULTS
The mean age of the patients (n=81) was 71.70 years (standard deviation [SD], 7.80). The total IPSS was 16.53 (SD, 7.70). The mean prostate volume was 43.96 cm 3 (SD, 17.38) and the mean baseline serum PSA level was 3.00 ng/mL (SD, 1.98). The patients were classified into group 1 (n=42) and group 2 (n=39). There were no statistically significant differences between the two groups in mean age, total IPSS, baseline prostate volume, or PSA level ( Table  1 ).
The differences in total IPSS, prostate volume, and serum PSA level according to the absence of dutasteride are shown in Table 2 . At 1 year after combination therapy, total IPSS had decreased by 17 
(Table 2).
Patients discontinued dutasteride in group 2 owing to adverse events, including loss of libido (n=9) or erectile dysfunction (n=17), lack of therapy efficacy (n=7), abnormal ejaculation (n=5), and gynecomastia (n=1). No patient developed acute urinary retention or required disease-related surgery.
DISCUSSION
Many senile men develop obstructive and irritative LUTS. These symptoms may be associated with BPH, which causes extrinsic compression of the prostatic urethra leading to impaired voiding [7, 8] . BPH is a common disease in aging men that leads to deterioration in symptoms, acute urinary retention, BPH-related prostatic surgery, gross hematuria, urinary tract infection, bladder stones, and renal insufficiency [9] . Men who have a prostate volume of more than 30 mL are more likely to have moderate-to-severe symptoms (3.5 times), decreased flow rates (2.5 times), and acute urinary retention (3-4 times) than are men with a prostate volume of less than 30 mL [10] . BPH can significantly affect quality of life in a negative direction, thus requiring treatment.
BPH can be managed medically with alpha-blockers, 5-ARI, or a combination of both [11, 12] . Alpha-blockers relax the smooth-muscle tone in the prostate and bladder neck [13] . Alpha-blockers have a rapid onset of relief of urinary symptoms. However, alpha-blockers do not provide long-term reduction in the risk of acute urinary retention or BPH-related surgery [8] . The main role of 5ARI is to induce glandular epithelial atrophy, which causes volume reduction in the prostate [14] . 5ARI is responsible for impeding the conversion of testosterone to DHT by inhibiting the nuclear-bound steroid 5α-reductase (5AR) isoenzymes [15, 16] . Both normal prostate development and hyperplasia of the prostatic transitional zone are regulated by DHT [16] . 5ARI can improve symptoms and can have a preventive effect on BPH progression. Men taking 5ARI have a 57% reduction in the risk of acute urinary retention compared with those taking placebo and a 34% reduction in the risk of surgery [17] . Dutasteride is a potent inhibitor of both types 1 and 2 5ARs. Dutasteride results in a reduction of 20% or more in the size of the prostate and a reduction of 48% in the risk of BPH-related surgery [5, 10] . In our study, total IPSS improvement and prostate volume reduction were evident in all men after treatment with dutasteride 0.5 mg [18] .
The optimal duration of 5ARI treatment has not been clearly defined. Few reports have discussed the effect of discontinuation of 5ARI on LUTS, prostate volume, and PSA level. Stoner [19] demonstrated that the prostate volume returned to near the baseline values at 12 weeks after discontinuation of 5ARI. In our study, the mean percentage of prostate regrowth had reached 95.5% of the baseline prostate volume 1 year after discontinuation of dutasteride. Owing to the complex etiologies of prostate enlargement, the mechanism of prostate regrowth after 5ARI withdrawal is not fully understood. The hyperplastic changes in BPH are an androgen-dependent process, and it is possible that the sensitivity to DHT is increased or overly activated as a result of the prolonged pharmacologic inhibition of 5α-reductase by the 5ARI [20] . Androgen receptors, which become more sensitive or up-regulated dur-ing treatment with 5ARI, may be considered as an alternative mechanism [20] . They can affect regrowth even after discontinuation of the inhibition of the 5α-reductase. Moreover, prostate regrowth is associated with deterioration of urinary symptoms. Our study showed that the total IPSS had increased 1 year after cessation of dutasteride. Therefore, we propose that reuse of 5ARI is helpful in cases that have aggravated BPH symptoms or complications of BPH.
The PSA level is also commonly used as a screening tool for prostate cancer, and the level of 4.0 ng/mL or greater, or more recently, greater than 2.5 ng/mL, has predictive value for prostate cancer detection [21] . PSA velocity also has some predictive potency for detection of the cancer, especially in men with a PSA level of 4.0 ng/mL or less. The epithelial cells of the prostate secrete PSA, and it is synthesized by androgen regulation [22] . At 1 year of 5ARI treatment, the treatment results in an approximate 50% decrease in the PSA level compared with the baseline serum level [23] . The use of 5ARI changes the PSA level, and this may distract the clinician's attention. The PSA level must be multiplied by 2 to maintain its usefulness as a marker [18, 24] . The PSA level increases after discontinuation of 5ARI because PSA is secreted by the epithelial cells of the prostate. In our study, the PSA level had decreased 1 year after combination therapy and had increased 1 year after discontinuation of 5ARI. In group 1, two patients had continued PSA level elevation, and they were finally diagnosed as having prostate cancer. Thus, regular monitoring of the PSA level may be helpful for prostate cancer detection. Although it is not mandatory, we suggest measuring prostate volume by using TRUS in selected patients with aggravated BPH symptoms or a high PSA level. TRUS can provide PSA density, which helps clinicians make decisions about further evaluations such as prostate biopsy.
The limitations of this study include it being a retrospective review and having a small number of cases. Prospective randomized clinical trials with a larger number of cases are needed to fully determine the effect of discontinuing 5ARI. Maximal urinary flow rate is needed to evaluate the changes in urinary symptoms with the use of 5ARI. Last, our study investigated changes 1 year after the discontinuation of dutasteride, but longer follow-up is necessary to make therapeutic decisions about the effect of 5ARI.
CONCLUSIONS
Our study showed that withdrawal of 5ARI during combination therapy resulted in prostate regrowth and deterioration of LUTS. The PSA level was reduced by the use of 5ARI, but discontinuation of the drug resulted in an increase in the PSA level. As a result, regular checkup of the IPSS and PSA level may be helpful for all patients who continue or discontinue use of 5ARI. We recommend measuring prostate volume by using TRUS in selected patients with aggravated BPH symptoms or a high PSA level.
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